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                \begin{document}$\vert \frac{N-p}{p}\vert ^{p}$\end{document}$ the best constant. In recent years, many papers have been dedicated to improved versions of the above inequality because of its application to singular problems. We see \[[@CR2]--[@CR6]\] and the references therein. Hardy inequalities are a subfamily of the Caffarelli-Kohn-Nirenberg inequalities. In a Riemannian manifold, the knowledge of the validity of these inequalities and their best constants allows us to obtain qualitative properties on the manifold \[[@CR7]--[@CR10]\].
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Our main results {#Sec2}
================

Our main result is the following $\documentclass[12pt]{minimal}
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Theorem 1 {#FPar1}
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Remark 2 {#FPar2}
--------
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Although our approach is similar to Xiao's \[[@CR1]\], the appearance of general *p* makes the calculation more complicated, especially for the existence of the constant *C* in Theorem [1](#FPar1){ref-type="sec"}.

Preliminaries and notations {#Sec3}
===========================
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The proof of Theorem [1](#FPar1){ref-type="sec"} {#Sec4}
================================================

Now we give the proof of Theorem [1](#FPar1){ref-type="sec"}.
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                \begin{document}$( \frac{N-p}{p} ) ^{p}$\end{document}$ is the best constant of inequalities ([2](#Equ2){ref-type=""}) and ([3](#Equ3){ref-type=""}). Proof of Theorem [1](#FPar1){ref-type="sec"} is finished.

Conclusion {#Sec5}
==========

In this paper, we consider the Hardy type inequalities on the sphere. By the divergence theorem \[[@CR14]\], we extend the results of Xiao \[[@CR1]\] to a general case. We establish the $\documentclass[12pt]{minimal}
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                \begin{document}$L^{p}$\end{document}$-Hardy inequalities on the sphere and obtain their best constants.
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